Background: Familial adenomatous polyposis (FAP) is a rare, autosomal dominant disease clinically characterized by the early onset of many adenomatous polyps throughout the colon, which turn into colon cancer, if left untreated. In FAP patients, polyps can also occur in the upper gastrointestinal (GI) tract, especially in the duodenum. Adenomas beyond duodenum are rare and mostly located in the proximal jejunum and distal ileum. The management of such polyps can be either surgical or endoscopic, depending on the features of the polyp, Spigelman stage and patient's clinical conditions. Endoscopic mucosal resection (EMR) of jejunal polyps can be challenging, because of the thinner wall of jejunum, compared to the rest of the GI tract, and of the difficulty of maintaining control and stability of the scope. For these reasons, jejunal perforation is a likely occurrence. Case presentation: A 65-year-old woman with a stage IV FAP, who had previously undergone abdominal surgery because of her disease, came to our attention because of numerous adenomatous-looking duodenal polyps and a 25 mm lesion in proximal jejunum. According to Spigelman staging system, patient was candidate for surgical resection, in light of the risk of developing small bowel cancer. Despite the benefits of surgery were clearly explained to her, she refused to undergo small bowel resection. Therefore, EMR of the largest duodenal polyp and of the jejunal lesion was planned. After the removal of the jejunal polyp, a small perforation was noted. We were able to rapidly close such perforation by using the Over-The-Scope-Clip system (OTSC, 12/6 t; Ovesco, Tübingen, Germany) pre-mounted onto a double balloon (DB) enteroscope. Conclusions: The endoscopic management of jejunal perforation can be tricky and the placement of traditional through-the-scope clips in a narrow space like jejunum may be difficult and time consuming. This case describes the use of the OTSC system pre-mounted onto a DB enteroscope for the closure of post-EMR jejunal perforation.
Background
Familial adenomatous polyposis (FAP) is an autosomal dominant disease caused by mutations in the adenomatous polyposis coli (APC) gene. It is characterized by the early onset of hundreds to thousands of adenomatous polyps throughout the colon, which turn into colon cancer, if left untreated. FAP is also associated to an increased risk of cancer in the stomach and/or small bowel, as well as in other organs (such as liver, thyroid, pancreas, adrenal glands and bones) [1] . The only strategy to decrease mortality from colonic malignancy is colon screening with subsequent prophylactic surgery [2] . FAP patients also need upper gastrointestinal (GI) screening, with standard endoscopy and side-view duodenoscopy, for gastric and duodenal lesions. Adenomas beyond duodenum are rare and most of the times located in the proximal jejunum and distal ileum [3] . Such lesions are usually found in patients with duodenal adenomas and Spigelman stage ≥ II [4] and can be detected using capsule endoscopy (CE) and/or double balloon (DB) enteroscopy [4, 5] .
Treatment of small bowel adenomas can be either surgical or endoscopic, depending on Spigelman stage [6] ( Table 1) . Balloon-assisted endoscopic mucosal resection (EMR) of jejunal polyps can be challenging, because of the thinner wall of jejunum, compared to the rest of the GI tract, and of the difficulty of maintaining control and stability of the enteroscope. For these reasons, perforation is a likely occurrence, which requires a prompt management in order to avoid lethal consequences.
Here we report the case of a woman with FAP who experienced small bowel perforation after EMR of a jejunal polyp. Such perforation was rapidly treated using a DB enteroscope with a pre-mounted Over-The-Scope-Clip system (OTSC, 12/6 t; Ovesco, Tübingen, Germany), a relatively new tool for the endoscopic entrapment of tissue for the closure of fistulas and perforation.
Case presentation
A 65-year-old woman with a long history of FAP and no other medical problem came to our attention because of many duodenal polyps found at surveillance esophagogastroduodenoscopy (EGD). The previous EGD was dated about 10 years ago, as she refused to be followed up for many years, and did not show any small bowel abnormalities. In 1970 she underwent colectomy with ileorectal anastomosis (IRA) and, in 2001, she further underwent restorative proctocolectomy with ileal pouch-anal anastomosis (IPAA).
The most recent surveillance EGD showed numerous adenomatous-looking duodenal polyps and the largest one was 40 mm in size. According to Spigelman staging system, she had a stage IV disease and, therefore, she was candidate for duodenal resection, in light of the risk of developing duodenal cancer. Despite the benefits of surgery were clearly explained to the patient, she refused to undergo duodenal resection. Therefore, we performed EMR of the largest polyp and histology revealed tubulovillous adenoma with high-grade dysplasia.
Since it was likely to find polyps beyond duodenum, as the patient had a Spigelman stage IV, she also underwent surveillance CE. The latter showed a 25 mm Paris 0-IIa polyp beyond Treitz ligament, in proximal jejunum. Again, patient was not willing to undergo surgical resection and, therefore, an EMR was planned. We were concerned about the risk of perforation, because jejunal wall is thin, polyp had a flat morphology and patient had adhesions from previous IRA and IPAA, which made the possibility of perforation even higher. Moreover, if jejunal perforation occurs, its endoscopic management may be challenging, as the placement of traditional through-thescope clips in a narrow space like jejunum is usually difficult. Therefore, we had to carefully think in advance about a fast endoscopic treatment in case of perforation, in order to avoid emergency surgery, which was risky, due to the presence of adhesions from previous IRA and IPAA. We believed that OTSC system was a good option to deal with a possible jejunal perforation.
The cap of OTSC was mounted onto the distal tip of a DB enteroscope (EI-530B, Fuji, Tokyo, Japan). The DB enteroscope was introduced through the mouth and advanced down to proximal jejunum. The flat-elevated polyp was identified (Fig. 1) and en-bloc EMR was performed using a bipolar snare (DRAGONARE, Zeon Medical, Tokyo, Japan), after the injection of EMR solution (glycerol, indigo carmine and epinephrine). As expected, the procedure was difficult, for the reasons stated above. Once the polyp was resected, a fullthickness defect of about 5 mm (Fig. 2a) was visible on the base of EMR polypectomy. After careful retraction of the edges into the cap, the OTSC device was directed towards the defect, the clip was deployed and the perforation was successfully closed (Fig. 2b) . The resected polyp was grabbed with grasping forceps and pulled into the plastic cap for retrieval; in this way, the specimen was not damaged. The histology did not show any evidence of malignancy. We monitored patient's clinical condition after the procedure. Routine blood test and a plain X-ray of the abdomen did not show any abnormalities. She did not experience any GI symptoms; the blood pressure and temperature were within normal values. We only administered intravenous fluids; no antibiotics were used. The day after the procedure she was allowed to drink water and, since she remained asymptomatic, she was allowed a liquid diet two days after EMR polypectomy. She was discharged home four days after the procedure, able to tolerate a normal diet and with no complication. Two years later, patient underwent surveillance CE, which did not show any recurrence, and a plain X-ray of the abdomen, which showed the OTSC still in place (Fig. 3 ).
Discussion and conclusions
FAP is a rare inherited disease, clinically characterized by numerous adenomatous polyps throughout the colon. Prophylactic colectomy has decreased the incidence of colorectal cancer in FAP patients, and duodenal cancer is now the leading cause of death [7] . Adenomas beyond duodenum may occur throughout the small bowel, but are mostly located in the proximal jejunum and distal ileum [3] .
Endoscopic treatment of jejunal polyps can be tricky and is associated to a high risk of perforation. Indeed, jejunum has a thinner wall, compared to the rest of GI tract, and is located in a difficult anatomical position, which makes the stability and control of the scope complicated, especially during therapeutic procedures, such as EMR. In our patient, the risk of perforation was even higher as, in addition to the reasons explained above, she previously underwent abdominal surgery (IRA and IPAA), with consequent adhesions formation, and a further technical difficulty in performing therapeutic endoscopy. Moreover, the jejunal polyp had a flat morphology, which further increased the possibility of perforation. In light of such considerations, we had to carefully think in advance about a feasible endoscopic treatment, which would ensure a rapid and safe management in case of jejunal perforation following EMR. The placement of traditional through-the-scope clips in a narrow space like jejunum is usually technically difficult and time consuming. Recent studies showed successful GI perforation closure with OTSC system in clinical cases [8, 9] and only one case report in literature showed the efficacy of OTSC in treating a perforation specifically located in jejunum [10] . In our case, we prepared in advance the OTSC system, which was mounted onto the distal end of a DB enteroscope before starting the procedure. By doing so, when the jejunal perforation occurred after EMR, we had the OTSC ready to be placed. In this way, we could act fast and an enlargement of the defect was avoided. The OTSC was easily deployed and perforation was completely closed. Patient remained asymptomatic after the procedure and was able to rapidly resume oral intake and go back home with no complication.
In light of such results, we would say that the OTSC system, pre-mounted onto a DB enteroscope, was a safe alternative to conventional metal clips in our patient. Indeed, although the jejunum is usually a tricky place to perform therapeutic endoscopy, the OTSC system allowed a fast management of jejunal perforation, by enabling a complete closure of the defect in a relatively easy way. 
